Guaiacol conversion was calculated according to equation 1, where ṅ in,gua and ṅ out,gua represent the inlet and outlet molar flow rates of guaiacol, respectively.
The product selectivity was calculated separately for the C 5 + products and by-products and each category totals 100%. These calculations were performed using equation 2, where ̇ represents the molar flow rate of C 5 + product or by-product i and ∑̇ is the total molar flow rate of either the C 5 + products or the by-products.
The H:C ratio was calculated according to equation 3, where ṅ H and ṅ C represent the molar flow rate of hydrogen and carbon contained in the C 5 + products, which excludes unreacted guaiacol.
The average carbon number was calculated according to equation 4, where ṅ C and ṅ tot represent the molar flow rate of carbon and the total molar flow rate of the C 5 + products, which excludes unreacted guaiacol.
The C 5 + product yield was calculated according to equation 5, where X represents guaiacol conversion, ̇ represents the molar flow rate of C 5 + product i, and ∑̇ is the combined molar flow rate of all C 5 + products and by-products. The site time yield was calculated according to equation 6, where ̇5 + represents the molar flow rate of all C 5 + products, * is H-adsorption site density per gram of Ni or Rh 2 P based on H 2 chemisorption analysis of the baseline C-supported catalysts, is the total catalyst mass, and % is the active phase loading. 
